In the case of the bipyridyl ligand (5MeCONHbpy) possessing -NHC(O)Me at 5,5'-positions, of which the orientation is different from -C(O)NH t Bu, the structures of [Ru(5MeCONHbpy) Me denotes the tripod ligand containing three imidazole groups, tris[2-(((2-methylimidazol-4-yl)methylidene)amino)ethyl]amine. The complex exhibited similar cell dimensions at three states. The space group is P21/n at the HS and LS states and P21 at the HS + LS state. The crystal structure consists of a 2D extended network structure constructed by NH...Cl hydrogen bonds, while the anion exists as an isolated counter anion. The complex cation is a chiral species with the C(clockwise) or A(anticlockwise) configuration due to the screw coordination arrangement of the achiral tripod ligand. At 180 and 90 K, there is unique one molecule in the unit cell, in which the A and C enantiomers are related by the symmetry operation to give a racemic crystal. The space group P21 at 110 K is a chiral space group, where either of (a combination of C-HS and A-LS) and (a combination of A-HS and C-LS) should exsist in a crystal. However, the Flack parameter calculated was 0.5. Our work is mostly focused on the synthesis of new aluminium and rare earth metallasiloxanes and their structural characterization using X-ray crystallography. Several aluminosiloxanes have been prepared by amine-assisted metathesis and condensation reactions between appropriate aluminium compounds and diphenylsilanediol. The reactions proceeded with the condensation of Ph2Si(OH)2 to higher siloxanes containing -OSiPh2OPh2SiO-and -OSiPh2(OSiPh2) Ph2SiO-units giving anionic or cyclic aluminosiloxanes. The cyclic complex [AlCl(THF){O(Ph2SiO)2}]2 prepared is the first example of a 12-membered cyclic aluminosiloxane. Interactions of Al(Et)3 C411
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